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Tém tét: Gido duc STEM da va dang dwoc thu ht clia sy quan tam cuda x& hoi, nhat la gido vién va hoc
sinh. Chwong trinh gido duc phd théng méi da cé nhitng dinh hwéng kha cu thé va rd rang vé gido duc

STEM. Trwéc bdi canh do, cac trwdng sw pham can cé nhirng bién phéap cu thé thic day nhirng nghién
ctvu gido duc STEM déng thoi nang cao chét lwong sinh vién sw pham, dap &ng yéu cidu méi cla
chuwong trinh, trong d6 c6 dinh hwéng vé gido duc STEM. Bai bao clia chiing tdi gidi thiéu cach thic xay
dwng trung tam STEM tai trworng sw pham va mot sé két qua thu dwoc ban dau.

Tw khéa: STEM; gido duc STEM; dao tao gido vién; nang lwc; nang lwc day hoc; trung tam STEM.

1. M& dau

Giao duc STEM la dinh huéng day hoc tich hop
toan, khoa hoc, ki thuat va cong nghé nhim nang cao
hirng thd mén hoc, phat trién kha ning van dung kién
thirc vao thuc tiént. Trong chwong trinh gido duc phé
thong, dinh huéng gi4o duc STEM ciing da dugc nhin
manh thong qua dinh huéng day hoc tich hop, cling nhu
thong qua dinh hudng phét trién nang lyc va xay dung
noi dung “Cung voi Toan hoc, Khoa hoc ti nhién va Tin
hoc, mdn hoc Cong nghé gop phan thic ddy gido duc
STEM, mg¢t trong nhitng xu hwdng gido duc dang dwoc
coi trong & nhiéu quac gia trén thé gidi va duwoc quan
tam thich dang trong d6i méi gido duc phé théng lan
nay cua Viét Nam 2. Mot trong nhitng muc dich quan
trong cua nén gido duc do 1a huéng téi cung cap cho xa
hoi ngudn nhan luc chat lwong cao. DBé dat duoc muc
dich d6, gido duc Viét Nam dang trong 19 trinh chuyén
tir tiép can noi dung sang muc tiéu phat trién nang lyc,
pham chit caa ngudi hoc. C6 nhiéu dinh huéng day hoc
nham huéng téi myc tiéu phét trién nang luc, trong d6 co
dinh hudng day hoc tich hop, ddi véi cac mon toan, khoa
hoc, cdng nghé, ki thuat thi 1a dinh hudng day hoc tich
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hop STEM. So d6 duéi day gitp ta hinh dung mdi quan
hé cua gido duc STEM véi céc khai niém lién quan.

PT Ngudn
nhan luc

Hinh 1. Gido duc STEM trong cdc dinh hwdng day hoc

Qua khao sat sinh vién su pham va gi4o vién phd
théng cac mon thudc cac linh vuc STEM (45 gido vién
THPT tai Ha Noi; 409 SV Truong Pai hoc Su pham Ha
Noi, 37 SV cua Dai hoc Thu Do6; 75 SV Dai hoc Su
pham TPHCM; 72 SV Bai hoc Hai phong; 155 SV Dai
hoc Pham Van Bdng, Quang Ngii), chung t6i thu dugc
quan niém kha da dang vé gido duc STEM, c6 téi 60%
sinh vién su pham tham gia khao sat chua biét dén khai
niém giao duc STEM; hon 50% sinh vién va gido vién
cho rang STEM la phuong phap, ki thuat day hoc. Diéu
nay cho thay thong tin vé dinh huéng gido duc STEM
con méi va la véi sinh vién su pham.
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Tir thuc tién trén cho thdy can c6 mot mé hinh giéo
duc STEM cho sinh vién cic truong su pham dé dap
g ngay thuc tién doi moi gido duc.

2. N6i dung
2.1. Pé xuat mo hinh trung tam STEM tai cac
trerong sw pham

Céc nghién ctu trén thé gioi cho thay, bdi dudng
ning luc day hoc STEM c6 thé duoc thyc hién qua
nhiéu bién phap: gi4o duc thong qua chuong trinh dao
tao tai truong su pham, boi dudng gido vién tap trung va
thong qua tu bdi dudng cua giéo vién [3].

“*Muc tiéu hoat déng caia trung tam:

- B6i dudng ning luc t6 chirc day hoc STEM cua
sinh vién su pham;

- T6 chuc va thir nghiém nhiing nghién ctu vé gido
duc STEM;

- T chuc cac hoat dong hoc tap STEM cho hoc
sinh céc bac hoc tiéu hoc, trung hoc co sé va trung hoc
phd thong.

%Dé dat dwoc muc tiéu trén, chiing téi dé xudt mod
hinh trung tdm STEM ¢ cdc trwong sw pham Véi co
ché hoat dong nhw sau:

Néng luc nghién ciu

- Manglucdayhoe

Hinh 2. Mé hinh hoat déng cua trung tam STEM ¢
truong suw phgm

Trong mo hinh nay, timg dbi twgng s& c6 nhing vai
tro, nhiém vu khéc nhau.

»Vai tro cua giang vién:

- Xay dung khung ké hoach hoat dong STEM, xac
dinh rd muc tiéu, thoi lugng, cac loai hinh hoat dong.
Xay dung cac hoat dong STEM dién hinh.

- Bdi dudng sinh vién xay dung cac hoat dong
STEM. Quy trinh bdi dudng cé thé ap dung céc quy

trinh xay dung cac hoat dong day hoc tich hop* trong d6
nhan manh viéc van dung kién thic toan, khoa hoc vao
doi song, ki thuat.

- T6 chirc hoat dong STEM minh hoa di véi hoc sinh.

- Tién hanh cac nghién ctu khoa hoc giéo duc véi
dbi tugng hoc sinh va dbi tuong sinh vién.

»Vai tro cua sinh vién: Chudng t6i tach thanh hai
nhdm sinh vién tro giang va sinh vién tham gia.

- Charc nang ctia nhom sinh vién trg giang: Day 1a
nhiing sinh vién xuat sic, c6 kha nang su pham tét,
dugc trai qua qua trinh dao tao ki cang, c6 thé tu t6 chirc
cac hoat dong STEM cho hoc sinh. Nhém sinh vién nay
¢O cac vai tro nhu sau:

- Tham gia qué trinh tap huin dao tao cua giang vién;

- Tham gia cling giang vién tap huan cac sinh vién khac;

- Truc tiép t6 chirc hoat dong STEM cho hoc sinh.

Vai tro cuda sinh vién tham gia (ddy 1a cac sinh vién
chi tham gia voi tu cach trai nghiém hoat dong hudng
dan hoc sinh):

- Tham gia céc budi tap huin cua giang vién vé to
chic hoat d6ng STEM;

- Xay dung céac hoat dong STEM: xa@y dung tai liéu
(phiéu hoc tap) cho hoc sinh, thir nghiém céc thi
nghiém, ché tao cac san pham, diéu chinh, xay dung
thanh quy trinh ché tao dé huéng dan hoc sinh;

- T6 chiic hoat dong STEM duéi sy hudng dan coa
giang vién va sinh vién tro giang;

- Tham gia quan sat, ghi chép lai phan ung cta hoc sinh
dé diéu chinh cac hoat dong hoc tap STEM d4 xay dung.

»>Vai tro cua hoc sinh:

- Tham gia thuc hién cac nhiém vu hoc tap STEM
dudi sy huéng dan cua sinh vién va giang vién nham
phét trién nang lyc STEM. Trong d6, ning luc STEM
duoc hiéu la kha ning van dung kién thirc, ki nang, thai
d6 vé cac linh vuc STEM trong viéc thuc hién cac hoat
dong hoc tap va giai quyét cac van dé trong thuc té.

- Phan hoi cac y kién di véi cac hoat dong hoc tap
dugc tham gia.

2.2. Két qua thu dwoc

> Higu qua vé mit dao tao

-Chung t6i d té chirc dwoc 15 budi tap huan cho
150 sinh vién khoa Vat li Truong DPHSP Ha Noi, trong
d6 xdy dung dugc doi ngii sinh vién tro giang gom 20
SV. T chirc dwoc 70 budi hoat dong STEM dudi dang
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cac hoat dong thi nghiém va ché tao san pham véi hon
760 hoc sinh Tiéu hoc Nguy2n Binh Khiém, 890 hoc
sinh THCS Nguyén Binh Khiém, THCS Cau Giay,
THCS Ha Huy Tap; 430 hoc sinh THPT Nguy&n Binh
Khiém, THPT Nguyén Tat Thanh.

> Két qua nghién ciru

Pé thir nghiém mo hinh ddi véi chirc ning nghién
clru cua giang vién va sinh vién, chiing t6i di tién hanh
nghién ctiu khao sét vé hung thi va dinh huéng nghé
nghiép véi cac hoc sinh dugc tham gia hoat déng trai
nghiém. Chiing t6i da st dung bang cau hoi online trén
he¢ théng google forms trén dwong dan:
https://goo.gl/forms/mibgNFxaHqr14X252.

Két qua duoc chdng toi xir I trén phan mém SPSS.
Thong tin co ban vé mau khao sat nhu Bang 1.

Pé danh gia mirc d6 himg thu, chung t6i danh gia
dua trén céc 20 cau hoi vé himg thu déi véi viéc lam céac
thi nghiém va 4 cau hoi vé cac san pham hoc sinh tu tay
ché tao dudi dang thang likert theo 5 mtc, trong d6 1=
hoan toan khong hung thi, 5 = rat hiing tha. Két qua tra
161 dwoc chdng t6i loc nhiing cdu tra loi caa cdc HS
khong kip hoic khong dugc thyuc hién hoat dong do. Két

qua cho thdy mirc @6 himg tha caa hoc sinh véi céc hoat
dong nay 1a rat cao, trong 6 mirc d6 hing tha ciaa hoc
sinh nit va hoc sinh nam & tit ca cac cip hoc gan nhu
khdng c6 sy phan biét (p = 0,08 véi hoat dong ché tao,
hoc sinh nam c6 xu huéng hing thi cao hon hoc sinh
nit, p = 0,34 voi hoat dong tién hanh thi nghiém, véi xu
hudng hoc sinh nit hing thu hon hoc sinh nam (Hinh 3).

Bdng 1. Sé lwong hoc sinh cac lop

Lép Nir Nam Téng
3 0 2 2
4 26 44 70
5 24 24 48
6 29 33 62
7 10 10 20
8 12 12 24
9 21 27 48
10 73 100 173
11 44 30 74
12 0 1 1

239 283 N =522

Mean of ht_chetao

Nam

gioitinh

aaaaa

78.75+

Mean of hungthu_tn

gioitinh

Hinh 3. So sanh muze dg hing tha Hoar déng ché tao va hoar déng thi nghiém theo gigi tinh

87.50-

Mean of hungthu_tn

77.50-

=5
cap_hoc

Mean of ht_chetao

200
cap_hoc

Hinh 4. So sanh mizc d himg thi theo cac cap hoc

Tuy nhién qua phén tich so sanh gia tri trung binh
mirc do hang thi cua cac cdp hoc cho thay muac do
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hing thi caa hoc sinh dbi véi cac hoat dong STEM
cua cac cap hoc dudi cao hon cua hoc sinh bac hoc cao
hon Hinh 4.

Diéu nay ciing phu hop véi nhiing quan sét truc tiép
ma chung t6i da tién hanh. C6 thé Ii giai két qua nay ¢ 2
khia canh, ban than viéc hung tha dbi vai thi nghiém
dbi véi cac em hoc sinh c6 tinh chu quan, khi ban than
c4c em nho thdy nhitng hién twong xay ra trong thi
nghiém c6 nhiéu diéu méi mé, trong khi d6 véi hoc sinh
I6n thi diéu ndy tuy moéi mé nhung ciing khong phai
hoan toan la IAm voi cac em. Mot |i giai khac c6 thé l1a
do ban than qué trinh day hoc khién huang tha cua hoc
sinh ddi véi nhitng hién tuong trong thi nghiém sut
giam dan.

Dé nghién ciru xem muc d6 anh huong cua két qua
hoc tap dbi vai himng thi cac mdn hoc ching toi tinh
tuong quan gitra két qua hoc tap cac moén Toan, Ly,

Hoa, Sinh ddi vé6i hang tha tham gia trai nghiém cua
hoc sinh. Két qua thu dugc nhu trong Bang 2.

Tir bang thng k&, ta thay hing tha véi tién hanh thi
nghiém va ché tao san pham vat chéat c6 méi lién hé mat
thiét véi két qua hoc tap cac mén Vat ly, Hoé hoc, Sinh
hoc va Toéan cua hoc sinh. Phan tich siu hon vé sy hing
thd trung binh cua hoc sinh duoc trai nghiém da lau
(hon 1 thang va hoc sinh méi trai nghiém trong thoi
gian dudi mot thang). Cho két qua hung thd cua hoc
sinh ddi véi viéc tién hanh thi nghiém khong co su khac
biét vé mat thong ké (Bang 3) didu nay cho thay hing
thi tao ra dbi voi hoc sinh qua hoat dong nay c6 tinh
bén viing.

Bdng 2. Su twong quan giika himg thi va két qua hoc tap

Diém Iy Diém Diém Piém | Hing tha Hirng thd
toan hoa sinh thi nghiém | ché tao
_ | Pearson Correlation .202™ 71 161" .190™ 1 764
Hung  thl — -
i hann |19 (2-tailed) .000 .000 .000 .000 .000
thi nghigm | Sum of Sauares and | oo\ o | 23406 | 75786 | 76.155 | 281.985 | 586.554
Cross-products
Covariance 161 142 147 147 .545 2.087
N 518 518 518 518 518 282
Pearson Correlation 213" | 164" 140" 167 .764™ 1
Sig. (2-tailed) .000 .006 018 .005 .000
Hung —thaSum of Squares and| ,,q o5 | 165367 | 165.816 | 172.567 | 586.554 | 3805475
véi ché tao | Cross-products
Covariance .818 .660 .590 .614 2.087 13.543
N 282 282 282 282 282 282
Bdng 3. Bé bén vé himg thi cia hoc sinh sau khi tham gia trai nghiém STEM
Thoi diém trai nghiém N Mean Std. Deviation Std. Error Mean
Trudce do6 1 thang 412 3.8944 .73698 .03631
Trong vong 1 thang 106 3.9220 74764 .07262

Independent Samples Test

Levene's Test for Equality of
Variances

t-test for Equality of Means

df

Sig. (2-
tailed)

Difference

Mean
Differe

Std. Error

95% Confidence Interval of
the Difference

nce

Lower

Upper

Equal variances
assumed

Equal variances not
assumed

hungthu_tb 014 905 -.342

-.340

516

161.482

732

735

-.02757

-.02757

08050

.08119

-.18

-.18

572 13059

789 13276
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Pé tim hiéu sy twong quan giita hung thd va xu
huéng nghé nghiép cua hoc sinh, ching toi di so sanh
mirc d6 hung thi cua hoc sinh d6i vai viéc tién hanh thi
nghiém va tao ra san pham ddi caa nhém hoc sinh mong
mudn chon nghé tuong lai 1a cac linh vuc nghé nghiép
STEM [5] (ki su, lap trinh vién, nha khoa hoc, ché tao
may, bac si, gido vién Toan Li Hod, Cong nghé,...) va
ctia cac hoc sinh c¢6 xu huéng chon cac nghé non-STEM
(hoat dong xa hdi, nha lich sir, kinh té, chinh tri, giao
vién Vin St Dia,...). Két qua cho thiy c6 su khéc biét
rd rét vé mac do hang thd. Hoc sinh ¢6 hing tha cao
hon d6i véi tién hanh thi nghiém va ché tao san pham c6
xu huéng chon cac nghé thudc linh vuc STEM cao hon.

>Két qua dinh hwéng diéu chinh hoat dgng trai

nghiém STEM

Qua bang hoi ching t6i ciing xac dinh duoc cac
hoat dong hoc sinh yéu thich nhat (Hinh 5) va nhiing
hoat dong hoc sinh cam thiy con chwa hip dan. Tir do,

chung t6i didu chinh cac hoat dong da thyc hién.

Ciing qua bang héi chung t6i xac dinh loai hinh
hoat dong wa thich cua hoc sinh ting Ita tudi khi tham

gia trai nghiém (Bang 5).

Ta thay hoc sinh cép tiéu hoc c6 xu hudng tich cuc,
thich van dong, thich ty tim toi kham pha hon so véi hoc
sinh bac trén, trong khi d6 hoc sinh cip THPT c¢6 xu hudng

thich nghe giang giai, tim hiéu ki ban chat van dé hon.

Bdng 4. Hing tha ¢6 mai quan hé chat ché véi xu hwéng lwa chon nghé nghiép

Nghé nghiép twong lai N Hung tha trung binh | Std. Deviation | Std. Error Mean
Ki su, 1ap trinh vién, nha khoa hoc, ché

tao may, bac si, gido vién Toan Li - 324 3.9622 72690 .04038
Hoéa - Cong nghé,...

Hoat dong x4 hoi, nha lich sw, kinh té,

chinh tri, gido vién Van - St - Dia,... 194 3.7962 74736 05370

Independent Samples Test

Levene's Test for Equality of
Variances

t-test for Equality of Means

95% Confidence Interval of

Sig. (2- Mean Std. Error the Difference

df tailed) Difference Difference Lower Upper

Equal variances
assumed

hungthu_tb .002 963 2.487

Equal variances not
assumed

2.470

516 013 .16594 06671 .03488 29699

397.127 014 .16594 .06719 .03384 .29B03

) D L I i

Hinh 5. C4c thi nghiém duroc nhiéu hoc sinh wu thich

Bdng 5. Logi hoat dgng tao hing thi véi céc liza tudi hoc sinh

Nghe théy c giang va quan | Xem biég dién | Tu tay tiér_1 hanh | Tw minh tao Téng s6
sét thi nghiém minh hoa thi nghiém thi nghiém ra san pham
Tiéu hoc 1 17 60 42 120
THCS 9 30 58 57 154
THPT 18 69 78 83 248
Téng s6 28 116 196 182 522
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3.Két luan

MO hinh trung tdm STEM tai truong su pham budce
dau thé hién c6 hiéu qua nhiéu mit, viéc thuc hién mo
hinh vira ¢6 tac dung bdi dudng ning luc day hoc cho
sinh vién dong thoi gop phan ning cao himg thii cia hoc
sinh tham gia trai nghiém. Mat khac sy van hanh mo
hinh nay ciing mé ra co hoi dé giang vién cac trudng su
pham thyc hién cac nghién ctru tac dong trén ddi tugng
hoc sinh va sinh vién. Trong nghién ctru nay cling chua
thuc hién nghién ctru hidu qua ciia mo hinh dbi vai viéc
nang cao nang luc gido duc STEM cua sinh vién, day la
van dé s& dugc chung toi tiép tuc nghién ciru.
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DEVELOPING THE MODEL FOR STEM CENTER AT PEDAGOGICAL UNIVERSITY

Abstract: In recent years, STEM education has attracted the attention of the society, especially teachers and students. In the
new curriculum of Vietnam, there are clear and specific orientations for STEM education. This is a new challenge and opportunity for
students of teaching major at the pedagogical university. They need to take concrete steps to promote STEM education research and
to increase the quality of student learning, in order to meet the new curriculum requirements, including STEM education orientation.
Our article introduces a model of STEM center at the pedagogical university and some initial results.

Key words: STEM; STEM education; teacher education; teaching competence; STEM center.
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